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<Spot translations> 
[0015] 

[Detailed description of the invention] 

The preferred embodiments of the present invention will hereinafter be described 
with reference to the accompanying drawings. A spark plug with resistor 100, shown in 
FIG. 1, is an example of the present invention. The spark plug with resistor 100 includes 
a cylindrical main metal fitting 1, an insulator 2, a center electrode 3, a grounded 
electrode 4, and the like. The insulator 2 is fitted into the main metal fitting 1 so that a 
tip section is protruding. The center electrode 3 is provided within the insulator 2 so 
that a tip section is protruding. The grounded electrode 4 is disposed so that one end is 
joined with the main metal fitting 1 and the other end side faces the tip of the center 
electrode 3. In addition, as shown in FIG. 2, a spark portion 32 facing a spark portion 31 
of the center electrode is formed in the grounded electrode 4. A space between the spark 
portion 31 and the opposing spark portion 32 is a spark discharge gap g. 

[0023] 

Here, the spark portion 31, namely a tip diameter 8 of the center electrode 3, is set 
to be no more than 1.1mm and preferably 0.3mm to 0.8mm. In addition, a width y of the 
spark discharge gap g is set to be no more than 1.2mm, preferably 0.3mm to 1.1mm, and 
more preferably 0.6mm to 0.9mm. The spark plug 100 can also be configured to omit 
either one of the spai'k portion 31 and the opposing spark portion 32. In this case, the 
spark discharge gap g is formed between the spark portion 31 or the opposing spark 
portion 32 and the grounded electrode 4 or the center electrode 3. 

[0028] 

FIG. 3 shows an example of an ignition system using the spark plug 100. An 
ignition system 150 is configured so that individual ignition coils 51 directly apply a 
voltage to each spark plug 100, without the use of a distributor. In each ignition coil 51, 
a primary coil 52 that receives power from a battery 156, via an ignition switch 157, is 
connected to an igniter 154. Another secondary coil 53 is connected to respective spark 
plugs 100. In this case, the igniter 154 has a contact-less switch section, such as a 
transistor, corresponding to individual ignition coils 51. The contact-less switch sections 
individually receive a disconnect command signal from an output port corresponding to a 
control unit 155 and are driven to perform blocking at a predetermined timing. A diode 
51a is provided between each ignition coil 51 and each spark plug 100. The diode 51a 
prevents re-energizing of the spark plug 100 when the contact-less switch section within 
the igniter 154 is returned from a blocking state to a conductive state. 
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[0033] 

Next, the spark portion 31 and the spark portion 32 are formed as follows. First, 
a metal alloy of which 5w% is Pt and the remaining weight percent is Ir is prepared by 
predetermined amounts of Ir and Pt being combined and melted. Then, the metal alloy- 
is processed into a tip that is a circular plate having a diameter of 0.2mm to 1.6mm and a 
thickness of 0.6mm. The spark portion 31 and the opposing spark portion 32 of the 
spark plug 100, shown in FIG. 1 and FIG. 2, are formed using the tip (in other words, the 
size of the spark portion of the center electrode 3 is adjusted to various values between 
0.2mm and 1.6mm). In addition, an initial width 8 of the spark discharge gap g is set to 
various values between 0.4mm to 1.4mm. 
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